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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element drivable at a low voltage and 
in high luminous efficiency, having good heat resistance 
and capable of keeping stable luminous characteristics 
over a long period, in which defect causing short circuit 
in preparation of element result from surface roughness 
of an anode is prevented. 

SOLUTION: In the organic electroluminescent element, a 
hole-injecting layer 3 containing a polymer compound 
having a recurring unit represented by formula (I) and an 
electron-accepting compound is provided. 
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l~B0li*OMtfcKtilff)l!U. as U<tt, 1~30II%©1 

««B#*JB#tt±a* L^. 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 
[ ft 1 7 ] 
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[ 0 0 8 4 ] 

I2i|:i^^5 0 SPfe, DIHB-K5JS (I) t?« £ *i * Jft 9 il t 5 ** « 

*£*ft#* i «*S*ttftG-*©Br£*fc, iHJCi t>IE?L<z> h? 

KB L, £ S ft »* L X * M M 

KM LTjEftftAS 3 «r#J*f S D 
[ 0 0 8 5 ] 

■•*I0A4»«>, IE ?L ft AS 3 «f M O JiS*^ ft t «^S*ttft 

[ 0 0 8 6 ] 
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jETL&AJS 3 <££J££>±RBt£, il#1000nm, j|ltL<ft5 0 0 nmVh*) , TPE 
14, I$5 urn, &4 L < li 1 0 n m"!?l) 5. 
[ 0 0 8 7 ] 

jE?LSEAJi 3 ©±Ktt**l 5 «*K»t 6#l«. 3SftP5te, M *. 6 *tfc M IB tc *S 
[ 0 0 8 8 ] 

:o±54*tt*ifct#»ibTI±, 8 - t Kt>*i'*/'J^«)T^5 = ^«#ft? 
0&Jgg£# (#|Ig 5 9 - 1 9 4 3 9 3 f^|) , 10-hKnti"<V/ [h] ^/H 
VCO&JS$t# («¥ 6 - 3 2 2 3 6 2 f&i) „ X X X* V A"<> * (#1? 
l- 2 4 5 0 8 7 f&|, P12-222484 *<&*) „ X X ? V T V - 1/ > ffi 
(#5|sp2-24 7 2 7 8 , ( 2 - fc Fb*V7i=^) ✓*y;/^r:/-A<©& 

JR«|#: (»IS¥ 8 - 3 1 5 9 8 3 ^i&i) , ^n-A.HW#*#*rf &n3. ^ ft © IS 
9*ttXffi**&lc J: 9 jEJLftAB 3_t£&S £ ft £ , 

[ 0 0 8 9 ] 

#^©«*3ft*«rfl±S*«fci:t>K:**fi*r**.5aWTf» W *. tf , 8 - fc Kn*f* 
ta:t (J. Appl. Phys., 6 5 1, 3 6 1 0 1, 1989¥)^ 
[ 0 0 9 0 ] 

- 3 3 5 0 8 7 , !J py»f# (WH¥5-707 73 *4fc«) . 

V*0«^#»3SF*Kftfl:**Sil (#l¥6-l 9 8 3 7 7 *4**) ft, h 

LT 0. 1 ~ 1 02*% K-^l-S w £ fc J: D , »lEll*ttt** 

^Rttflc, J l'^*Ot*ft*t K-^tS#tti: Ltli, 

[ 0 0 9 1 ] 

£ Ltii, jfcfc^tffctfS ( p - 7 vi" fc*- n/) , #!> [2 
_ ^ |s^^_ 5 _ <2-*^a-^* - l, 4-7^-v->'fcr=U'>'] „ # y 

( 3 - T A- ^ * 7 I/) *K V tT - A- % A * '/ - A- « CO ft # ^ % 

*#»£**l*»#»*fi£Lfc3R*#*tf&jfc$. ^ftfbwW**ttjE?L&AS3 £ H« 

[ 0 0 9 2 ] 

**■ 5 ©IgJSOiPfiit, ffl# 2 0 0 nm,#£L<»100 nmTffclKTIStta 
fiTlOnni, 0* L<ft30nmffc5, 
[ 0 0 9 3 ] 

*^©»*#ttfc|fa-t3*5fc*fc, B2l'*til^ 3E 31 M i£ JR 4 fr jE 3L & AM 3 t 3§ 

BfcRW* ft if LT»«a»H0 t fc^frfcn*. 
[ 0 0 9 4 ] 

b 2 *s ±utH 3 ©ae^Bai*^ fc*iv^Ts je^usi 4 ©«■«■£ lt», je tl & a m 3 

T* 5 r £ tf* g s t» $> s . * <o It ft fc ft , 4 ir V ft # v f •r A' 2 s 'h * < s U d» 3E a ^ 

K as ^ * ft -c ft ^ s £ a* a * u 
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[ 0 0 9 5 ] 

r <D i 5 fcjEJL»a&**» t ItlJ, «ttf, 4, 4' -If* [ N — -N 

*#K«ft**«asa*JS^ K«»Ufc3ir#*^r 5 V (#M¥ 5 - 2 3 4 6 8 1 

) , 4, 4' , 4" - M)^ (1 - t7f*7i=^T? S) M7s=A'7^*«)» 

-Sr-^-^HHjSfcfl-j-S^ifjRrSJ'flsG-* (J. Lumin. , 7 2 - 7 4 

9 8 5 1, 1 9 9 7 ¥ ) , M7i= /1-7 ^OBl#«> &^5f f K7 ? Vft^* (C 

hem. Commun. , 2 1 7 5 1, 1 9 9 6 f) 4 2, 2' , 7, 7' - 7 1 I- 7 

( v 5 7 i = ;U 7 5 /* ) - 9, 9' -51 t" o (f7^tVX^W^ tf nfl;£-* (Syat 
h. Metals, 9 1 1, 2 0 0 1, 1 9 9 7¥) *#»lffeft8. iftbOftt 10 
tttt, ¥ <86 ffl V" 1 T & L, iSS»(ceCT2«K±ta#Ut«^Tf»J:P. 
[ 0 0 9 6 ] 

±e©fc**K*fc, jETLfSiHg 4 ©w«-t it, * y if tk y — 

hy^-^TSy (ftgSf 7 - 5 3 9 5 3 t&S) , T ^7x = /^y^v^>«:f;fl 

t5*?7!J-l'yi-f/l't^*V (Poiym. Adv. Tech. , 
33S, 1 9 9 6 ¥) |©S^fMi5flf^5. 
[ 0 0 9 7 ] 

jE7L^i*g 4 13, ±BojE3LHa&tt»«ra*ife*>5^H:JtS*#&fcJ:!9 Su IE jE ?L £ A ® 
[ 0 0 9 8 ] 20 

B44r^^i-5 9 scorns, *<< v y-mm k urn, jKyryi^- 

£®T £ * 5 ©T?, v>##S£ L < , ii*, jE^L^jHa 4 fcS^T? 5 0 Ii%HT 
[ 0 0 9 9 ] 

rtftasajcffi*^-?! o - 4 Pa Mic*T#*Lfc«K ^y#tjn»b-c, jejl* 30 

a*** A'S'#tfl*^otii^t 1 jETLffiA* 3 S*irfca6« l Jttc 

JEIL«li£B 4 
[0100] 

jE?Ltt^Ji 4 ©«*©±Rtt, Jit 3 0 0 am. j}H<ttlOO n m T fo 5 , T R 
ttiglOnm, jfH<tt30iiin-Cfc5, r © i 5 in # Sr -« »*-f 5 fc » (E 

[0101] 

*fctt, IS7i>b©t?fiAiJ^S-e, m^o*iH«A* s S 6 k £ft 40 

3 0 :ot4S^«^ll^i Uli, Klc«J6i*tfit tt#tft 8 - t Kn*;/* / 9 
y07;V^f, t4ti>7^-^i^ff (App 1. Phys. Lett., 5 
Sm, 1 4 8 9 1, 1 9 8 9 ¥) (PMMA) « 

©affflfc^Wc Lfc*, 7xtyhn|jyilfi: (^1? 5 - 3 3 1 4 5 9 , 2 - 

t-7*f-/v-9, io-n, n' -*;»/7;ryi>5*;y^'f^ 1 na^iftiPiif 

[0102] 

6 ©ffl|J?©±lgtt, 2 0 0 nm, jfSKlilOO n m *> 9 , TR 

f3 if & 5 n m , 0^t<ttlOnm-t?fe$ o 
[0103] 50 
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*»l5ti?mt5tilt*fct. dgT^MMHtft mm 

MgF7 L i, ,0«OMiM (0. l~Bn») ***+*Zt%. 
%®Ji£ltZ>#®*%mV$>% (Ap p 1 . Phys. Lett., 70»,15 
2JC, 1 9 9 7 *;«IT10-74B86»4*;IEEE Trans. Elec 
tron. Devices, 44l, 1 2 4 5 1, 1 9 9 7 ^) , 

jtS*i6t«DTftt4VS Hi fcttJ!!©«5ft. BP*>, i«-tt** 7 > 6 . 

* Tf # 6 . 
[0108] 

^li^lli t«*ftv^9 , «T©***««*fc ****** i*"***^- 

[0110] 

■n" fi£ ffi! 1 

(1-1) N, N ' -^7x^;V-N, N' -If* b*i/!7»=*) -1, 4- 

7i=i/^i?7^ (BMPP) 
[0111] 
I ft 1 8 ] 
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K 2 C0 3 , Cu 



Tetragfyme, 200 °C, 8 h 



Q 



(V) 

I 0 1 1 2 1 

(154^*^) *S*V*«* J> (H2H^) ©#ffiT. 2 0 

O'C-eSBflBKJS&iTofc, ^OM, ^ (V) tSJtlSBMFP (34. 8g, HX * 
9 6%) & # fc . 

[01131 , 
(1-2) N..N' -i^i-^-N, N ' - (4-tKB*S/7x = ^) -1, 4-7 
S 5l/yi?7?V (BHPP) © f£ 
[0114] 
[ ft 1 9 1 

Sk>8 BBr3,drop " 1 > 

OMe HO OH 

(VI) 



[0115] 

bmpp (50. o^H*) £ 3 6 0 5 V D y IA><d&<£* f vytSia^IISI 
3g (lOOUtA') (Dfite/t^vy^ (lOOUJyh/v) £«T $T&T 
777^Ciot»SUft. « (VI) fSSftSBHPP (18. 2 ( , 

jr m 7 3 % ) & # fc . 

[0116] 

^Ti;, BHPP^'H-NMR (DMSO-d,) - # fcvl". 
9. 361 (2 H, S) 

7. 189 ( 4 H, dd, J = 6 . 7 , 6. 6) 
6. 936 (4H, dd, J = 5. 7, 1. 7) 
6 . 8 7 5 ( 4 H, S ) 
6. 865-6. 837 ( 6 H , m) 
6. 751 (4H, dd, J = 5 . 7, 1 . 7 ) 
[0117] 

[0118] 
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1 , 4-7*=^^7SmiW^ (PPPEK) <D&& 

[0119] 

[ ft 2 0 ] 



K 2 C0 3 



NMP, 145 °C, 20 h 



i 

, -0-g H Q— 



(IX) 



10 12 0] 

BHPP (20. 0U*^) H, 4' -V7 A,* J * (20. OU* 

>) iHOO^HyFMl-^^a-^S'^^ (NMP) K«i»L» K»* 

y y f/i,OT*h^-C«a5i-5iJ:li:±5, ®#*S$#fcBfc£> *0iEL*tt (IX) 
i»feft5**#D'r-PPPEK ( * * 1 1 . 8g>JR^9 5%) §r^ifc 0 
[0121] 

-©TKy^-OTgiSl 8 8t, ^5N#a^T^«i^»Jaf£« B50tBit*5, fi* 
^^fl (Mw) tt 4 8 , 700, S (Mil) 7 , 5 2 0 T? & o fc . fc * v 

[0122] 

[0123] 

*&0J 1 

fcfcl, 4-7* = ^i»7^4tIdm» (PPPEK) SrTIBO^#t?, ±1E 

mmmmS. :5.0 me /ml 

* tr-J-EHB* : 1 5 0 0 r p ra 

* *-*-Hts*IRI : 3 0 # 

: 120tt?2lH 

[0124] 
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Ufctw6, 5. 1 8 e V CDfit £^ Ufc. 

I 0 1 2 5 1 « 
±|E1, 4~7x=^^r^$tS^ft#ft (PPPEK) o-ft^ft* 

y *s * a* h<om.%& l t ^ 1* . 

[0126] 

[3§ 1 ] 



m 


m7tw& 

[V vs. SCE] 


m 


[eV] | 


c 60 


-0.44 


3.86 


1.32 




-0.01 


4.29 


0.89 


TCNQ 


0.19 


4.49 


0.69 


DDQ 


0.51 


4.81 


0.47 


TBPAH 


1.06 


5.36 


-0.18 



[0127] 
[0128] 

Sttffl 1 

[0129] 

jSf7*X« 1 ±(C-f • *Xfi&{b& (ITO) 1 2 0"m*iU 

t© (^tvr^ttl ; 1^ t-^^^« n » ; USSl 5 D / s q) *it©7^ 

roi Toif?^»*±te, 1, 4-7**H'fr^m»H*« (PPPEK 

PPPEK :5.0 mg/ml 
PPB :0.5 mg/ml 

* -MSHK ft : 1 5 0 0 r p m 

* If t@ e H II : 3 o 

: 120tf 2 BfPS 

[0131] 
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fcfc, ±fB3E?La=AB 3 liffilILfcMSS2I*gSrt ICR* tfco ^©§IE©& 
#ftft»ISIte#y^K: J: V ft-o±&, Mft«>*ffi*# 2 X 1 0 6 Torr (ft2. 7 
xi o" 4 Pa) BlTlc4fi*-e«#«* h7 y7fc«*.fctt*t:ft#:'^*fflv-C#*L 

: 4, 4' - f * [N- (9-7sfyf*) -N-7i = ^7?/] tT7*=A'S:JPjft 
Ut:il**fTofco**l*«)*aBKttl- 3X10" 6 Tor r CM 1 - 7 X 1 0 ~ 4 P 
a) , *#KSttO. 3nm/S>^, RJ¥ 2 0 n m <D £ % JE 5L & A 6 3 <D ± |C ft € t T ZE 

[0133] 
[ ft 2 1 ] 




[0135] 
[ ft 2 2 ] 



[0136] 

7A5=n«)8-tFB*i'*/5 , /||#K#t5*^^»»^K2. 5 vol. % 40 

2 7 5~2 8 5 t C^«5ffl-eaiJ#U, If • 2X10 _6 Torr ( ft 1 . 

6X10 - 4 Pa) , mmmm&O . 4 nm/Wh*1t. ifcyU^U^WSol^jaSii 
240~250 e C<O|£H^«iJ^L, ^*iiS«0. Olnm/^-C'&ofc. Z <D Z, 0 l/ZM 

mztitzmytm 5 <Dmm&3 o n m -e & o ?t , 



jgEV^T, «-?*il^S6tL-C7yV5-!7ACC>8-t Kw^^^/U^SH*: Al (C 9 H 
6 NO) , SrjEa*i£Ji4fcfl«(;:L-C*#«:frofc. r©*©T*5s*A©8-fcK 

1. lX10" 6 Torr ( ft 1 . 5 X 1 0 " 4 P a ) , If^SfiO. 4 n ra / S> , 50 




30 



[0137] 
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Lfc. 

9 Hi U T , Itiiiif/BO^^tLT 2 m m 4i © * h 9 >f ^ + h* . » « 

U 4 #tll**UiR*i:^«rtoX«« 5 2 X 1 0 6 Torr (ft 2. 7X 
10" 4 Pa) fit T C * 5 * #* - 
[0140] 

||7iLT> SfeT, 7j/ft!)f^ (LiF) £ * y x V - h £ ffl ^ T , 
?£*igf£0. 02n ffl /#, OXlO- 6 Torr (ft 9. 3X10" Pa 

) 0. SnmO*J¥145i5i:tfia«8«)±lC|**Lft. 7 * 5 - * A 

T^f*- ME* UifflfftUT, &*Sg«0. 5 nm/IK I^H^O 
5 T o r r (ft 1 . 3X10" 3 Pa) Hf 8 0 nmOT/K = ^|««U, 

liT^^^^fc. J»±© 2 M»* 7 Lfc. 
[0141] 

fcftfc. £©**©*»#£** 2 *2C^T. 5 OmA/ cm 

2 ©Si5fE&K^©filU ^M^UilOOcd/m 2 -?©^ WS/*8ffil4ff«-««t«S 

1 0 0 c d/m 2 -C©ffiSr#*^1"o 
[0142] 

[0143] 
[* 2 ] 





[cd/m 2 ] 
@250mA/cm 2 


[Im/Vfl 
@100cd/cm 2 


[cd/A] 


IE 
[V] 

@100cd/cm 2 




17570 


6.2 


8.7 


4.5 



[0144] 

Jt«E0ll 

1 4-7x=ky^5^f«H^ (PPPEK) ©ftfctMC, »R¥9-1 
8 8 7 5 6 9 HCltSftt^. TS«)8?IL*t (XI) © * frb 4 5 * 

*#>J * (Mw) 7 4 7 0 0, mW3#=F& ( M n ) 1 5 0 0 0 ) & 

[01451 
[ it 2 3 ] 
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© 



(XI) 



[01461 

: i/^n's^t;y 

«»ffc** (XI) : 5. 0 mg/ml 
PPB :0.5 mg/ml 

* fc^HHESfc : 1 5 0 0 r p m 

* t? 0 IS ■* IB : 3 0 # 
ftjft&ff: :120*Ctf2l^ia 

Jk«iut#6Mt** ^ *imil=-C.#feii,fc#*K:o^-C, K»*#*ffffiLfc 
. IESJ#^f*, ^SSJ}S 3 0 0 cd/m 2 , 8 5ttIltt^O»S*»i"*™f«^^ 

. 3 k*-*-. 

[0148] 
I* 3 1 





mm\ @ 85°c 




700 




530 



[0150] 
[0151] 
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(51) Int. CI. 7 FI ^ a ^' ( ^ 

H0 5B 33/22 H0 5B 33/14 A 

H0 5B 33/22 D 



F?-A(#%) 4H006 AAOl AA03 AB46 BJ50 BN30 BU46 

4J005 AA24 BAOO 

4J031 BA08 BA12 BA15 BA18 BB01 BB02 BB03 BB04 BB05 BB06 
BD23 



